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Ltc<it*m%Lttz>m?mi ifB^©2^3-F© 

C8I*S 14] 2 &7C3 - F t LT, If 6 IBS© 2 



3 

[0 0 0 1] 
[0 0 0 2] 

t LXttfflS¥7- 2 5 4 0 3 79£fflSR©&©tf& 

d% <i<D2 Y<Dwmmmv>m t vxim upp 8 

- 1 8 0 1 2 5^fBtt©t>©jtf&3o 
[000 3] 230663— FH\ 012 (b) te— 

n*^< maw 2 wm^^ k> mi 2 c a > 
^fieitttft'feotaoT^*. fftfc-s, 01 

3 KjHTZt < , 2^7t3- H 3 0 0 <DmEtiLW<Dffife 
fcSSlcf Sfci&fc, flfSAtf, «^tf£Jt*©IE#JB*. 
fi#£fc#;fcffi{KfciWH5/S':J?;l/3 10a, 3 10b, 
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2 ^cn- fbi#® mm%m\ c (ommtimj-rn 20 

a, ffiiJffll|Hlg§ 2 8 ti, M^T, C C D 4 £#© 1 7 1>- 
A© 2 ^7C®^cD^ffi%Ji^-r§ 0 Lfc#oT\ . CCD 
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(s i oo) „ ccD^a-ea, Hib**y'8*j:tf.7.K 

^ftfiBttftfflS/^^l/S 4 A, 5 4 B, 5 4 Ctfjl$] 
&ttBfc* 3o££LTV^fr£fr©«tftl&#ffl 
54A, 54B, 54C 0H«±"Z*©IEttft# 

ttfc+i&fi«fc*tt3e'r*. 40 

[0 0 4 1] £©$8318:. SfrFl/XlBflWtU 2 2 
K^a»lil*nfettBi*«>ffl'»5l5;b5 4A, 5 4B, 
5 4 C ©7 F &.m.m\c 3 0©y;I/-7 0 lC^lt 6 

jsauoowwrso st, &&g&#>ffl^y*;i/5 4 

A, 5 4B, 5 4C©^tf£tM>ftgfc£, Miy*U 
8©H*£©1 (6) /0 (ID O/^-^&ifclU 
^© 3 o#H 2 K^Lfc cTi: < 3 o©]l*k:#fi-r 3E 

[00 4 2]#tC, Xf7^Sl0 0(CTilt)&3OO 50 
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ttBStftfflf >*;P5 4 A, 5 4 B, 5 4 CtfttfflStt 

it&&rtm&zti (sno), tftmsnT^aw-n 

(f (S 1 1 01? TNOJ ) , 3?©B»©|fttfi£C CD 4 
fcJgjSLT (S180), $ag*»7TSo 
[0 0 4 3] Ji^IiS:30©tij[Sfta6ffl->y^;l/5 4 A, 
5 4B, 5 4 C#&ffi£n-5i: (S 1 1 0? TYE 

sj ) , *tffu^2^3-K5 2*»sfr3W«e*n 

5 (S120) o :oW, M®«fJfc:fctfJ£ft;fc2 
^tch- F 5 2 tf^Sfc C C D 4 fcj: D&t±i£ft3IttT 
V^**WCv SiJ© 2^7c3- Ft LTlRR*-S©*B&it 

f5fcii>-es3o mar* M0£fctems@iscM©#$a 

SfcT, jI#J& 3 0«Dffifift»ffl'»#;I/ 5 4 A , 5 4 

b , 5 4 c*qfcfns*u ik:*©3-Hrt«feHicw» 

fcR#tt5ft-tVfc*£K:tt,. li-©2^3-F5 2 
*|*ttiLT^S&©i:LT (S 1 2 0T? TNOJ ) , # 
©H0©fttH*CCD4K:ig^LT (S 1 8 0) , 9BM 

[0 0 4 4] ifb^2^7C3-F5 ZX&ZtmfcfZ 

t (s i 2 oi?tye.sj ) , mdiLm^m^y^)v 

5 4 A, 5 4 B, 5 4 C©^t>ctjSCT, #ffig^i6ffl 
i/>*;l/5 4 A,: 5 4 B, 5 4 C%mf&?2>&lZJUD%- 

tttty'btiLmmmzns cs 1 2 1 ) 0 

[0 0 4 5] /T $-f; fi^J6ffl-»*l'5 4 
A, 5 4B, 5 4C{cov^Tii, HSfciS'f eTi:<, M 
<D&mEl5fc 5 5a Offtf l.-t;!/^ SO#«iE^ 5 
5 b ©ifi^ 1 43^ tfH©IE73^ 5 5c <0«3^ 3 

•fe;l/#©5£ttT& § c i: A^?>. H«M * U 8 rt©^S 
^fflS/y^ 5 4 A, 5 4 B , 5 4 C±W<D1&Z L y 
tilx i:fr6, ^C©cT2: <, ^©B* Ly i:BL x 
ttttti^iti 7 £ i: fc <t D s *ttBft«>ra'»# 
;I/ 5 4 A , 54B, 54C ©ffiflfcfctfS -b;l/©^^ W 
yk«W«©tt, -T«:t)^-lr;l/©®^#3of#3o 

[00 4 6]' 

C»l] 

W x = L x / 7 
Wy=Ly/7 

[0 0 4 7]^:, c©J:5lcbT*i&5nfeM[Bj* 
i6fflS/y#;l/5 4 A, 5 4 B, 5 4 C CfcWS-feJl/OiS 
*Wy fcfliWx fcStJVTx ■•4HftKtt*ffl'>y#;l/5 4 
A, 5 4 B, 5 4 Cfc:fctt£&-fe/M£B*8W£-r3o f 
&fc>-5, {fiSftfeffli»^;l/5 4 A, 5 4 B, 5 

4 C©^}gi:-fe;l'©ft^Wy tiWx ^jb^JB^LT^S 
ct^5, tiftfcS->y*l'5 4A, 5 4B, 54 C 

©Sifr 6 -fe;i/©¥#©is£ fei r?¥»©«»flffl!l©ffiH 

A, 5 4B, 5 4 C©H©#tfIE^5 5 a©#40© 
^IS^-fe-'l' a 1 , a2, a3, a4, b 1 , b2, b 
3, b4, dl, d2, d3, d 4©cf'L^S*^-T 
3 (09) o 
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[0 0 4 8] ^LT, ffiitft4&ffl5/y#7l/5 4 AlCOV 
T\ ]!*b;ba 2 fcEufrfe;l/a 4 fc©*&ttB©E«* 
6H£-f 5 <X IBj&-fe;ba 2 fr6I&5-t:;b a 4 

ST?©&fc>I/©#£vffiB*ft£-f So Mtx tR,&b;l/a 

3 fciasi-fejw 4 £©*&&■© 6 ssa-r s c t 

DUEt-b'^a 3*»51S^i-fe;l/a 4$TO*-b;l/<D 
tfj&tttt*ttS-TS. fffi©&B8WB>'>#;l/5 4 B, 
5 4 CtCOt^T&lllfilfc, KiH:;bb 2 fclM-tr^b 4 
©W©&fc;l/©#jD»{ML m&b/bb 3 fcBLS-tjI/b 4 
©K<0#-t;KD*'L>ffig^ H£-fe;bd 2 tm&t)ld 4 10 
©K©&-fe;l/©Fp^ffcB, fe«ttm^-b;l/d 3 £H£-tr 
;l/d 4 0ffl©*-fe;l'-o«fiil^H*ttW , r«o 
[0 0 4 9] fiEB*i6fflS/y#;I/5 4 A, 5 4 

B, 5 4 CKMLXffimVtiLWKmWZnX^ZMtfoi' 
6 0 A ~ 6 0 F (DtpfotftM*. M&<D <Zt<%<Z> 
tlT^£tiL38&bmi'y$fr 54A, 5 4 B , ■ 5 4 C * 

fcffiBt%sts-rs (s 1 2 2) o 

[0 0 5 0] mz.&. @9£M5. £±©&B$i6ffl 20 
ifVXAt 5 4 A©ftffiB©||fe©#:buE#^ 5 5 a Oft® 
£T8fr5±^2#g©^;b©^iMSB7 11, £±© 
■fi»t»/B»y#/U5 4 B©Hfi©«sRlDftB5 5 a© 
ft©£Tli*>5±^2#g©^;b©iW^fiiB7 2 t*%£ 
S&tte&tt 1/2 8 Lt; 1 -fe;I/<D«*lRlfiDS*3& 

l&mLfc&Wfcfflfo'sy&frS 0 A<0tfiD>ffiB7 3 
£-r§o RilCbT, .fe±©ffiltft*ffl«>^;l/5 4 A 
©Hfi©#tf IE7j « 5 5a ©ft ©:£Tft 2 # g 

©■b;l/©tf^ffiS7 4 i: v £TOffiffi*i6ffl'>y^I/5 30 

4 C ©J!6©fit#aE73^ 5 5a ©F*9©;&±&fr 2 
#B©-tz7l/©cWMiB7 5 fc=8B«Sl6Dli*iSSSK: 1/2 
8LT, •l-fe;KD«KFIfllOS**SSU *i*f 7 4 

Baffin 7 5*rfiJ^i Siz^ftbfcffiBfcJf&s/ 
y#;l/6 0 B<Dtf£vffiB7 6 fctG&f 5„ 
[00 5 1] c -'5 LTSS^nfcMKj>'y>i-*;V6 OA© 
>M>ttB7 3**tfffiffii'»#;l/6 0 B©cM>{uB7 6 

jaa©a#*»4LT, H4 co tcmhimvtw** 

-y%M,-oif, ZOAZ-yfrZ, #ffi|ii/^;l/6 o 
A, 6 0B©iEEt^^i:iEm^L^S7 3, 7 6t 40 

[0052] 04 (d) t^-rcfi:<. mrn^yy 

#;I/6 0 A~6 0 FCtfiL^^JS^n^n©!!^ 
(a) , (b) , (c) ©WHt/j&HttiHg : IJB : « : 

9§:*=1 : 1 :-l : 1 : I £%;5femz*S.mcm4 
(A), (B) fc^Lfc&B&26/Bv'>#;l/5 4 A, 5 

4B, 5 4CtmCX'h?>o 

[0 0 5 3] IEEtlC^a6?.nfc«f^fiK7 3fr 
5, ^©flMK*iWB3O'aJ0l/5 4 Afc*tt«H9IB*4> 
fig 7 4 t STOffiBfti&fflS/ 5 4 C 13 50 
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i2*'L^fi7 5 1 *m&w.mc¥fifcw&]tm£ u m 
tbm->y$)i>5 4 Atc^if^mscpit&s7 1 ££±© 

.ffiW*ii>flS^y#;l/.5 4 Bfc:fe»*3fflffi^L.MftB7 2 t 
*Jg4SS»lc3Fff (Ci6»*#ar U ^©35X££ 2 
n— F 5 2 ©^©MK/^^^b 6 0 C ©"WjffiB 8 5 
£®M?% 0 ZLT. mWl'yy^6 0 C©tM>ffiB8 

5 £*&&?&„ 

[0 0 5 4] ZE5SKS*6tXfc^fi[g8 5fr 

5n £Jt©ffiffi*i6ffl'»#;b 5 4 Afcfe^SM^tf^ 
feg 7 1 fc^±©ffififti&ffl5/yjR;I/5 4 BlCfeltSM 

£±©ttfij!feaWH5' 5 4 B E:fctt5tuiB«W> 
ffiB7 8fr& % fi±©ffi«tt»ffl^^;l/5 4 A(CW 
SMI5^fiS7 4 fc£T©&g&#ffl^y#;b5 4 C 

m$ U =t<O^.JLM^ 2 &7un- F 5 2 ©£®J#£©?f 
ffij-»#;l/6 0 D©*i&ffiH8 3 £*§j£f%o ZLT, 

m^yyt'ji e o D<o^b&m.8 3jaia©H«*flfSb 

TiElitft^«fciE«**^fil[H8 -3 tfcttffl-rSo 
[0 0 5 5] jEWfc:R»&ttfc*£*ttB8 5fr 
6, £±©fig^46ffl^^5P;b.5 4 AEfcH-SKHE'Wi 
(SB 7 4 fc£"F©ffifij*46ffl'>>^;l/5 4 CtfctfSfu 

fc» £T©fi[B^*i>ffl^>^b5 4 CfcfcttSfuiB^ 
ffiB7 7^6, ^±©fitB8t«6ffl->^*;b5 4 AiCfctt 
3MirfcW>&B7 l kfe±©{iK*«)ffl-»^;I/5 4 B 
fcfe^^Mie^^B 7 2 £ *&£iM.mic¥mc.W&* 
mtU *<0S31jS* 2 ^Tun- F 5 2 ©TffiJ^©^ 
|&S/>#;l/6 0 E©cb^{4B8 4 tSSfSo ^"UT, 
«8&->^#;l/-6 0 E©tf^fiB8 4JlS©li^»SL 
TiE»ft»«fciESt**4Xfi[fi8 4i:*tttB : rSo 
[0 0 5 6] iE^t*4&?.nfc^L^B8 3*> 
6. £±OffiBft«>ffl^>#;l/5 4 AtCfettSMfdtf 1 ^ 
®B7 4 fc£T©ttffi*«>fflS/>^5 4 CfCfettSW 
fH^ffiB7 5 i:*ai4?ia«t¥fffcilD»«#HrL, M 
lc, IE8Hc*«)5nfe+iC.vftB8 4*»6x £±©feB^ 
46ffl^»3p;l/5 4 At*»*l9IBf ii>fi[«7 l tfe±© 
ffilK*«>fflS/yjR;V5 4 BKfe^«W§S*niffiH7 2 i: 
*tS4SiII8K¥ffk:iaB*ffaru ^©XX^*2^7c 
n- F 5 2 ©^T©MSb->^^;b6 0 F ©^fiB8 l 

£S5rrs 0 *lt, Mffij->^;i/6 0F©tfiL^B8 
l t^tti-r^o 

[0 0 5 7] ?-LT, C©*5fciEaiCjg«i:iElSa«t> 
>L.>ffiB^*^S^tlfc#Sil>'^;b6 0 A~6 0 FJC 
^tUT, Xf-y/S 1 2 lT*Mjffi&a6/^>y;l-Ol/5 4 
A. 5 4B, 5 4Cfcrfrofci:PII«KLT, £M8P> 
>*;l/6 0 A~6 0 F*«jSt-5#-fe;b©Jgttfcifi<>fil[ 
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mt*Vtlt?5 (S 1 2 5) o 
[0 0 5 8] ±j&<D£t<'&t>tirctiLW8:tbmi' 
ytfjl 5 4 A , 54B, 54C fc<fc tfff #r»*Vl/ 6 0 

A-eoFof-^tl^^ ffi©-tr;i\ -r&frs, 

1&BffimR 1 ~R 9St^-T5 (S 1 4 0). o 

co o 5 9] f &t>-5, 5sw§sr l tov^rti, mm 

R 7 ttttfittftfflS/y*;!/ 5 4 C icl^f, RHRk: LT 
J©BBttR"3 .• R 7 rt©±T©x-#^;l/^hfliB© x 

[0 0 6 0] }gJgfW£R2, R4, R5, R6, R8, 

/1>6 0A, 6 0B, 60C, 60D,' 60E, ""60F* 
«iiW*'fe>W)«t!i&ttB,-»«, ;&«fctf*;l/©ffiaKriRi- 
tiD'vRftCU, R4, R5,' R 

6, R8, R'9ft<Z&X<DT—&%J]''t>MtM<Dxy& 

[0 0 6 1] -?-LT, £T©x— #-fe/l/©i*>£M&B©li 
*^6 2ffi*a8*lR^, ^^©ffl^&SLn^Frt 
S*^ 5 (S -1 4 2) o LT; :2Wt^~ H 5 2tf. 

ft.t>©^s^«<!pjs*ns (s i 6 0) . w*tf, 

SjTffWLfcfSStf 2 3fc7ca- F 5 2 rtOBfSKHta 

£ £ D , IE#fc: 3- F sfflft-Wfc S» ft T ^ § 

[0 0 6 2] IE#&3- FT'&tfftff (S 1 6 Of TN 
OJ ) N *©H«W)ttta*CCb4k:}g^bT (S 1 8 

o) , ®a%^7-r?> 0 ie«*3- F.T?a&ft(f (s 1 6 

0T* PYESJ-) ; ?©3-Ffif%*Xh3>lfa- 
*^0ffl©8fi'\attjL;fc!K ^©n-FF<3S£#;t© 
Z^ViCfSMLfc*)^ ^©3- FrtgfcttiSLfciBH* 
HfrbfcD> .SS^atoa- FrtSfcfcfJSLfc^* 

m^Lfco-rsfflaA^fts cs 1 70) o 
[0 0 6 3] ^LT, wmrt&zwte-Yoyffim. 

tXDfciblc, iB»Ottai*CCD4fc}ia5UT (S 1 8 

o) , ajgfcHT-rs,, *nss©^®iti> ±xgtfccr 
4w©^fH«Ri~R9ic*v»T^ %<D&&mm 

1 ~R 9ftfcM!£ftTt/^&@&feffli':y3}vl/5 4 
A, 5 4B, 5 4Ctfc«ffiffij->^1-*;l/6 0A~6 0F 
©■fejHDiMjffifi, -tr;Wgtf, •fe;I/6E#|{cg-3^T, x 
-#-tr;b©ftBtf&££ftTV>3o c<Dfca62^7cn- 
K5 2©tt*JR0H»lcS*3W^fiELTfe, ^1S«R 
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1 ~R 94»©£#tt* ^■©JSBIRirtR 1 ~R 9fcEfi2 
ftTV^Sffigttfeffli'y#;I/5 4A. 5 4B, 5 4CS 
fc&M^^e 0 A~6 0 F (frkJUD'PfotitM-, -b 
-tJi/EBIKSiftTVS©"?* f*— *-fe;i/©ffiB 
^fcH«©2#tfKl!ft*ftT\ •EStJC7 f -^-fe;l/<0tf> 
>lv{£B#&£T*£, 2 Wt^~ K 5 2 tfSlta- F*IE 

[0 0 6 4] ;*M©JBffi 1 tCfc^T, C C D 4> 2ffi 
{t0E§6. *D^ffi^tH*@S§l 4, *^.5>^fc7 
10 F UXSMSS 1 6 , ^b^m@8S 1 8 «fctfJt&ffl 

iusS2 otfff5«gi£*!ifnaB2 8ffi^f7/s 1 
o o t # 2 ^tc3 - mw&v>ymimm u 

S l 2 l , Si 2 2*^8&$/>#;PffiM&i&$nSfc:^ 
U Xf77Sl25,'S14 o aM*}wfcfigw>8sifc: 
7.r-y7°S 1 4 2tfrn-F^a8S"f So 

[oo65] Lmmvmm 2 ] M^bfcmss©^ 1 © 

7>r>y:/S 1 4 0JCfeV>Tt4, 06fc^LfcCft<, 9 
0©J©BB«R 1 ~R 9iCfei^T; ^ft^ftffiB^ftT 
■VSffiffifci6ffl3/>d?;l/5 4 A. 5.4 BV 5 4 C-Sfctt 
20 ffi|ft'»#;I/6:bA~6 0 F tfi^^T,' £j£Bi$R 1 
~R9ft©&r-£^;l/©4M>&B£&>^LT^3©fc: 
#U:#l&fi5©JBIB2.T?tt, 01 0£^cTi<v &B 
5 4 A , 5 4 By 5 4 C S: feBHM&S/> 
#;l/6 0 A~6 0 FHOEIItfc^lRlfcKS'^VT, fflt 

[0 0 6 6] *HSS©^Hl2t3o^§Xx7^'S 1 4 0 
P^.tf> 09lC^Lfcfe±<Dffifi^46ffli/>#;l/ 
5 4 AO*1-fflflO||fe©»ttiE&«5 5 aOrtOfeTft* 1 
30 S±'\2SB©-fe;l/©tf^fi[H7 l fcMI&^>3}?;l/6 0 
A©t> /LNfiM7 3 t^^it^D 1 (010) £\ ^ 
fiM7 l fc^&ffiH7 3fc©rafc#ft"fS*rt/R (CC 
"Ifttt/MR-l 5) T^t§£##JLfcffig£*i&Tv HEME 
D 1 ±fc*H-Stttt*S^O-t;I/OxyffiSffilB*8t£ 
f5o FiafcLTx 5&±©ffiBRl6ffl 5 4 B© 
m&<DffluEjm5 5 a©P«3©^ET^^e±'N2#g© 
•fe;l/©cfi;L>fiM7 2 tW&]^ySfl6 0 A©tfi^ffiB7 
3 j:«tSJWK-D 2 $\ * ivffiB 7 2 i: (f'C^B 7 3 1 
©P^{c#ffi-T5-t;l/g[ (ccflitoMS'i 3) T^mic 

<0t*Oxyi«MI*ifcin. e«D3lCO 
^TttSB&^V^Ve 0 B©tf^t£B7 6 ^Midv'yd-* 
;l/6 0 C©4>^B8 5 t©P^fc^ft-rs-b;l/gc (cc 
T*{i-b;l/gCl 6) -ei^mc^8"JLTifiSD3±{Cfett5 
{4B*&£©-fe;i'© x y ^fflffiB^^S WMD 4 
oo^TaMtt^^^ve o c©4>^fiB8 5 hfflt£/y 
#71/6 0 D<D<pJLrfftB8 3 i:©Fat#^E-r§-b;Pg[ (c 
dT*{i-fe;HS[l 6) t?^K^9JtTi£^D4±fcfe» 
5ffiB*Sb£©-b;P©xyfi«ffifi*ftjeU BHD 5 
50 Ol^T ttfiB^feffl -> 5 4 C ©S€s©*fc(£E73 
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&5 5 a<Drt©feHOifi*©-fe;I/Oit>£>fil[«7 7 tffih 
i/y^6 0 E©"W>{£g8 4 t<Om\Cft&lT%-\L)V®L 
(c l 5) T*»lcailLTB*D5±K: 

D 6tov»TttMa&'»#;I/6 0 E©tta>ffiil8 4 fcffi 
Kr>y#>6 0 F©«fj&ffilt8 l fc©IBfc#fiEt5-fe/i/ 

(CCTlHum 16) T*i^£#fJLTi6«D6± 

ISD 7EO^Ttiffiafti6ffl'»^l/5 4 A©Hfi©# 
tfIE75l?5 5 a©rt©£Tftfr£>£'\2#g©-fe;l'©Et> 
6tt§7 4 kif|ftS/y*;I/6 0 B©cf'LMftfi7 6 ^©ffl 
fc#flEfS-t;l4R (cc-iftt-b;HRi 5) T^t^fJ 

Bfcft^u esd sfco^rmfifrv^^e o b© 
wi7 6 ttiLm&#>m^y$ji5 4 c©nfi©««R 

5 a©rt©£±ftfr5£'\2#@©-fe;l/©ffM> 

3) W££#fiJLTittlD 8±lCfitt5ffilB5fcft£© 
•fe;b©x yffi®&B£lft£U i£»D 9 tO^Ttttt* 

6 0 A©cf^{4S7 3 i:M^y#;l/6 o c© 
Ml 8 5 ©BUc#ffirs-fe;H» (d c T?tt-b;I4S 
1 6) -e^t^flJLTit^D 9±fc:fei*S{fcB*ft£ 
©■fe;l/©x yiiffii^U -E0KD 1 OK-O^Tl* 
4llftS/>#;l/6 0 c©"W>fiM8 5 iS©^>#;l/6 0 
E©4^feK8 4 fc©HK:'##f S-tr;MK CecCfcHr 
;i/ici 6) -ewc^fijbTtt^D i o±fcfettsffiS- 

*S£feWxyfiWai4a!gU E«D 1 1 to 
^TttffiHtt«>ffl^^;l/5 4 B©Hfe©^IE^0 5 

5 a©TH©**©*;l>©*&ffil7 8 

6 0D©^ffig8 3 £©Hg£#ffiT5-fe;H& (Cilt 5 
«-fe;I4Sl 5) T^fC^fJLT«^D 1 l±tfc»t« 
ffilK^o*;l^.x yJMHS»*»SU E8SD i 2 

lC-O^Tim®i/ytffr6 O.D©#nMSM8 3 £li#T> 

(ccTffi-t;MRi 6) T^mcftmLrmMD l 2± 

[006 7] ZLT, OtttDl, D7, D3,'D9fcH 
$ftfc««tt* fcRD l > D3±©H&ai©-fe;HBj±© 
t>^fil^e^T-^0\ ilD»D7, D9±©raCff©-b 

^±©*ivtta*aaa-BBtf, cneoaa*©^* 

x-^-fe^^DtefifrSo S^D2, D9, D4, 
D 1 lfcB$ftfcfiW& jSDKD3. D8, D5, D10 
EH$*lfc1BW» ££tfiKSSD4, D10, D6, Dl 
2tH$nfcffi«fco^Tfe, EI«fc:LTx-*-fc;l/© 

[0 0 6 8] Sfc, HigSDl, D7©^ffl!l©x-^-b;l/ 
KO^Tti, ii^Dl. D7, D3, D9fcH$nfcM 
«©-fe;l/©B&J2f|6]fc-fe;l/©iaiH 0tr7l/©J£K-?&& 
(,\) fcg-^T. fflBDl, D7, D3, D9fcH$n 
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5„ ffiRD2. Dl 1 ©^{ffl©x-^-b;K 
D5<DHWDT—*-bA/. 13&XMMD6, D 1 2©# 
ffll©-r- # -fe;Wco©T t. iBtftT-fe So 

[0 0 6 9] *HSS©mi2Tf4, BWr*S'5'#;b5 
4A-54C, 6 0A~6 0F©H©ffiAlfc<fct££lRjfc: 
StJ^T* PSTf S^sR/l/S 4 A~5 4 C, 6 0 A~ 
6 0 F©P^c££r3f f -#^;V©fefi£$tHLT^ 
So HI 4K5%Lfe«fc5^ 2#7c=r— K5 2©H«© 
5*ti % ^y#;U5 4A~5 4C, 60A~60FIB© 
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(54) TWO-DIMENSIONAL CODE AND TWO-DIMENSIONAL READING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
two-dimensional code which correctly reads information 
even through there is distortion and its reading method. 
SOLUTION: The position of a data cell is decided in each 
rectangular area Rl to R9 based on the center position of 
a cell, cell shape and cell array of positioning symbols 
54A to 54C and auxiliary symbols 60A to 60F which are 
arranged in the areas Rl to R9 that are provided in a 
two-dimensional code 52. Because of this, even though 
distortion exists in a read image of the code 52, since 
distortion in each area Rl to R9 appears in the center 
position of the cell, cell shape and cell array of the 
arranged symbols 54Ato 54C or 60 A to 60F, the 
distortion of the image is reflected on positioning of a 
data cell, the center position of the data cell can precisely 
be decided, and a code that is represented by the code 52 
can precisely be read. 
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CLAIMS 



[ClaimCs)] 

[Claim l] The two dimensional code characterized by to have the data cell which expresses 
information with the distribution pattern of a eel, the symbol for positioning by which 
location detection is first carried out based on an own pattern since it is arranged at the 
position in a two dimensional code and the location of a two dimensional code pinpoints, and 
the auxiliary symbol by which are arranged in a different location from said symbol for 
positioning within a two dimensional code, and location detection is carried out based on the 
location of said symbol for positioning, and an own pattern. 

[Claim 2] Said auxiliary symbol is a two dimensional code according to claim 1 characterized 
by being formed smaller than said symbol for positioning. 

[Claim 3] Said symbol for positioning is a two dimensional code according to claim 1 or 2 
characterized by being the pattern with which a specific frequency component ratio is 
obtained when it scans in the location where the direction where plurality differs differs 
from plurality. 

[Claim 4] For said auxiliary symbol, claims 1-3 characterized by being the -pattern with 
which a specific frequency component ratio is obtained when it scans in the location where 
the direction where plurality differs differs from plurality are the two dimensional codes of a 
publication either. 

[Claim 5] Claims 1-4 characterized by arranging said symbol for positioning; three of four 
top-most vertices of a two dimensional code, respectively while a two dimensional code 
makes a rectangle are the two dimensional codes of a publication either. 

[Claim 6] Said auxiliary symbol is a two dimensional code according to claim 5 characterized 
by being arranged to one rectangle field each to which said symbol for positioning does not 
exist among two or more rectangle fields assumed in dividing the inside of a two 
dimensional code on the boundary met the side of this two dimensional code in every 
direction. 

[Claim 7] While claims 1-6 are approaches to read the two dimensional code of a publication 
either and obtaining the image of said two dimensional code Two dimensional code 
positioning processing in which the location of said symbol for positioning in the inside of 
said image is detected is performed. Next, it is based on the location of said symbol for 
positioning, and the pattern of said auxiliary symbol. Auxiliary symbol positioning 
processing in which the location of said auxiliary symbol in the inside of said image is 
detected is performed. Next, eel positioning processing in which the location of said data cell 
in said two dimensional code is detected based on the location of said symbol for positioning 
which exists near this data cell, or the location of said auxiliary symbol is performed. Next, 
an approach to read the two dimensional code characterized by performing decoding which 
reads the information on a two dimensional code based on the data cell by which said 
location was detected. 

[Claim 8] Said eel positio nin g processing is an approach to read the two dimensional code 
according to claim 7 characterized by detecting the location of the surrounding data cell of 
this symbol for positioning, or an auxiliary symbol based on the configuration of each symbol 



3/15 



for positioning, and each auxiliary symbol. 

[Claim 9] Said eel positioning processing is an approach to read the two dimensional code 
according to claim 7 characterized by detecting the location of the data cell in the rectangle 
field where this symbol for positioning or the auxiliary symbol is arranged based on the 
configuration of the symbol for positioning, or an auxiliary symbol, using a two dimensional 
code according to claim 6 as a two dimensional code. 

[Claim 10] Said eel positioning processing is an approach to read the two dimensional code 
according to claim 9 characterized by detecting the location of the data cell which exists in 
said each rectangle field according to the configuration of the eel asked from the 
configuration of said symbol for positioning, or an auxiliary symbol, and the array direction 
of a cel. 

[Claim 11] Said eel positioning processing is an approach to read the two dimensional code 
according to claim 7 characterized by detecting the location of the data cell which exists 
between this symbol for positioning, or this auxiliary symbol based on the distance and the 
direction of [ between said adjoining symbol for positioning, or said auxiliary symbol ]. 
[Claim 12] Said eel positioning processing is an approach to read the two dimensional code 
according to claim 11 characterized by detecting the location of each data cell based on the 
die length which divided uniformly the distance between said adjoining symbol for 
positioning, or said auxiliary symbol according to the number of the data cells which exist 
between this symbol for positioning, or this auxiliary symbol. 

[Claim 13] Said eel positioning processing the distance between said adjoining symbol for 
positioning, or said auxiliary symbol Based on the die length divided according to the 
number of the data cells which exist between this symbol for positioning, or this auxiliary 
symbol, face detecting the location of each data cell and each divided die length So that it is 
close to said said symbol [ in an end ] for positioning, or auxiliary symbol side It is made to 
approach the magnitude of the eel based on the configuration of this symbol for positioning, 
or this auxiliary symbol. An approach to read the two dimensional code according to claim 11 
characterized by making it approach the magnitude of the eel based on the configuration of 
this symbol for positioning, or this auxiliary symbol, so that it is close to said said symbol [ in 
the other end ] for positioning, or auxiliary symbol side. 

[Claim 14] Claims 11-13 characterized by using a two dimensional code according to claim 6 
as a two dimensional code are approaches to read the two dimensional code of a publication 
either. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an approach to read a two dimensional code 

and a two dimensional code. 

[0002] 

[Description of the Prior Art] As an example of the two dimensional code proposed, there is a 
thing given in JP,7"254037,A conventionally, and there is a thing given in JP,8-180125,Aas 
an example of the reader of this two dimensional code. 

[0003] structure is complicated, although information has two-dimensional breadth as an 
example is shown in drawing 12 (b), a two dimensional code boils it markedly compared with 
the bar code shown in drawing 12 (a) and the information on a large quantity can be 
recorded. Namely, ****** which has three pieces for the symbols 310a, 310b, and 310c for 
positioning which combined the square of the rate of a specific proportion in order to make 
easy decision of a two dimensional code's 300 existence location, as shown in drawing 13 . 
Moreover, the timing eels 320a and 320b which are the reference patterns used as the index 
of each data-cell location that white and black were combined by turns are between three 
symbols 310a and 310b for positioning, and both 310c. 
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[0004] The interior of a two dimensional code 300 is divided into the grid (this is hereafter 
called eel) of the square of nxn, and the symbols 310a, 310b, and 310c for positioning are 
graphic forms made when the black square 316 with which the die length of 314 or 1 side of 
white squares with which the die length of 312 or 1 side of black squares with which die 
length of one side is equivalent to seven eels is equivalent to five eels is equivalent to three 
eels is piled up concentrically. 

[0005] If near the core of these symbols 310a, 310b, and 310c for positioning is crossed 
linearly, since the pattern of black, white, black, a day, and black will be detected by the 
ratio of l-l-3^ 1-1 When black and white are detected by turns by said ratio using this 
property, that pattern is judged to be the strong candidate of the symbols 310a, 310b, and 
310c for positioning, and in order to decide a two dimensional code's 300 existence location, 
it inspects preferentially. 

[0006] And it can be presumed that the configuration of a two dimensional code 300 is the 
range of the parallelogram uniquely decided by three symbols 310a, 310b, and 310c for 
positioning. In addition, data are expressed with the eel (namely, data cell) of the field 330 
which excepted the symbol for positioning, the reference pattern, etc., and are making each 
data cell correspond to 1-bit data by classifying each data cell by color to white or black. 
However, in drawing 13 , the monochrome pattern of a data cell is omitted in order to make 
it intelligible. 

[0007] The location of each data cell can ask for the core of three symbols 310a, 310b, and 
310c for positioning, and two timing eels 320a and 320b by easy count as an index of the 
coordinate of a lengthwise direction and a longitudinal direction, respectively. Thus, by 
judging whether near the core of each data cell which the location determined is black, or it 
is white, and making white corresponding to [ 0 ] corresponding to 1 for black, it can 
recognize as binary data and can decode. 
[0008] 

[Problem(s) to be Solved by the Invention] However, as the obtained image shows the image 
of a two dimensional code 300 to drawing 14 (a) cases - the case where could not catch from 
the vertical direction at the core, but it catches from the direction of slanting, and the two 
dimensional code 300 are attached on the curved surface - compared with the original 
configuration, it may be distorted greatly. 

[0009] Moreover, it has produced distortion, so that it separates from the two dimensional 
code 300 attached to the front face of the bottle of a cylindrical shape etc., for example from a 
core, as shown in drawing 14 (b). Therefore, the amount of distortion is large, and when the 
gap with the core of the data cell for which it asked by the core of a actual data cell and count 
when the core of each data cell was searched for by the above-mentioned approach is larger 
than the one half of the size of a data cell, a right result is no longer obtained. 
[0010] The amount of distortion which produces such a reading mistake will become so big 
that a two dimensional code 300 is enlarged in order to make [ many ] amount of 
information. It is an actual problem that the two dimensional code has not turned to the 
transverse plane at the time of detection of an image, or the curved surface of a bottle, a can 
container, etc. is given as an applicable field of a two dimensional code, and a certain cure 
was desired. 

[0011] Even if the two dimensional code of this invention has said distortion which was 
illustrated, it tends to offer the two dimensional code which can read information correctly, 
and its reading approach. 
[0012] 

[The means for solving a technical problem and an effect of the invention] Since the location 
of the data cell which expresses information with the distribution pattern of a eel, and a two 
dimensional code is pinpointed, the two dimensional code of this invention has been 
arranged in a location which is different from the symbol for positioning within a two 
dimensional code in addition to the symbol for positioning by which location detection is 
carried out first, and is equipped with the auxiliary symbol by which location detection is 
carried out based on the location of the symbol for positioning, and an own pattern. 
[0013] Thus, since the auxiliary symbol is distributed in the two dimensional code, even if 
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the symbol used as the criteria for detecting the location of a data cell increased and the 
image of a two dimensional code is distorted in addition to the symbol for positioning, 
positioning of a data cell is performed to accuracy rather than the case where only the 
symbol for positioning is used. Therefore, the information which the data cell expresses can 
also be read to accuracy. 

[0014] Moreover, since the auxiliary symbol added is not used as criteria for positioning a 
two dimensional code first like the symbol for positioning, a throughput can perform the 
positioning of a two dimensional code itself promptly, without increasing to **. In addition, if 
the auxiliary symbol is formed smaller than the symbol for positioning, since the field of a 
data cell can secure so greatly, it is desirable. Since the location of a two dimensional code is 
already decided by the symbol for positioning even if a big pattern is not used for an 
auxiliary symbol for the symbol for positioning which positions a two dimensional code, even 
if smaller than the symbol for positioning, a location can be determined as accuracy. 
[0015] In addition, if the symbol for positioning is a pattern with which a specific frequency 
component ratio is obtained when it scans in the location where the direction where 
plurality differs differs from plurality, since it can detect the symbol for positioning in hard, 
in software, and promptly by scan, it is desirable because of quick decode of a two 
dimensional code. 

[0016] Similarly, when it scans in the location where the direction where plurality differs 
differs from plurality, you may be the pattern with which a specific frequency component 
ratio is obtained, and after detection of the symbol for positioning, since the symbol for 
positioning is promptly detectable in software, it is desirable [ an auxiliary symbol ] because 
of quick decode of a two dimensional code. 

[0017] As a configuration of a two dimensional code, a rectangle can be mentioned and the 
configuration arranged three of four top-most vertices of a two dimensional code, 
respectively can be mentioned as arrangement of the symbol for positioning, for example. As 
a rectangle, a square can be mentioned, for example. 

[0018] Moreover, two or more rectangle fields which divided the inside of a two dimensional 
code as arrangement of an auxiliary symbol on the boundary met the side of this two 
dimensional code in every direction are assumed. If it is made to be arranged to one 
rectangle field each to which the symbol for positioning does not exist among two or more of 
these rectangle fields, since the symbol for positioning and an auxiliary symbol are 
distributed almost uniformly in a two dimensional code The decision of the location of a data 
cell made based on the symbol for these positioning and an auxiliary symbol will become 
much more exact. 

[0019] the two dimensional code mentioned above is read the following approaches are 
mentioned if an approach is carried out. First, by two dimensional code positioning 
processing, by the scan of a two dimensional code etc., while obtaining the image of a two 
dimensional code, the location of the symbol for positioning in the inside of this image is 
detected. Next, based on the location of the symbol for positioning, and the pattern of an 
auxiliary symbol, the location of the auxiliary symbol in the inside of an image is detected by 
auxiliary symbol positioning processing. Next, the location of the data cell in a two 
dimensional code is detected by eel positioning processing based on the location of the 
symbol for positioning which exists in near, or the location of an auxiliary symbol. And based 
on the data cell by which the location was detected, the information on a two dimensional 
code is read in decoding next. 

[0020] Thus, in eel positioning processing, since not only the symbol for positioning but the 
auxiliary symbol uses the location of the symbol for positioning near the data cell, or an 
auxiliary symbol, even if the two dimensional code is distorted, a data cell is positioned by 
accuracy as compared with the case where a data cell is positioned only on the basis of the 
symbol for positioning. 

[0021] For example, in eel positioning processing, since detecting the location of the 
surrounding data cell of the symbol for positioning or an auxiliary symbol based on the 
configuration of each symbol for positioning and each auxiliary symbol, then the distortion 
of a two dimensional code are reflected in the configuration of the symbol for positioning, 
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and an auxiliary symbol, distortion of a two dimensional code is reflected also in positioning 
of a data cell, and positioning of a data cell is made as for them to accuracy. 
[0022] As eel positioning processing, as a two dimensional code, as mentioned above When 
an auxiliary symbol and the symbol for positioning use the two dimensional code arranged 
for two or more one rectangle fields each which divided the two dimensional code on the 
boundary met the side in every direction You may make it detect the location of the data cell 
in the rectangle field where the symbol for positioning or the auxiliary symbol is arranged 
based on the configuration of each symbol for positioning, or each auxiliary symbol. 
[0023] More specifically according to the configuration of the eel called for from the 
configuration of the symbol for positioning, or an auxiliary symbol, and the array direction of 
a eel, the location of the data cell which exists in each rectangle field is detected. Moreover, 
you may make it detect the location of the data cell which exists between the symbol for 
positioning which adjoins as eel positioning processing based on the distance and the 
direction of [ between the adjoining symbol for positioning, or an auxiliary symbol ], or an 
auxiliary symbol. Since it is reflected in distance and the direction of [ between symbols ], if 
this distance and direction are reflected in positioning, distortion of the image of a two 
dimensional code will be reflected also in positioning of a data cell, and positioning on the 
image of a data cell will be made as for the distortion of the image of a two dimensional code 
to accuracy. As the reflection approach of distance and the direction of [ between symbols ], it 
is the number of the eels which exist between symbols, and the method of determining the 
location of each eel is mentioned by dividing the distance on the straight line which connects 
between symbols, for example. This division may also be divided by equal die length, or 
distance may be divided so that closely [ the magnitude for which the magnitude of the eel 
called for from the configuration of this symbol in one symbol side was asked as this symbol 
by the symbol side of near and another side ], and a data-cell location may be determined. 
[0024] Also in such eel positioning processing, as a two dimensional code, as mentioned 
above, an auxiliary symbol and the symbol for positioning may use the two dimensional code 
arranged for two or more one rectangle fields each which divided the two dimensional code 
on the boundary met the side in every direction. 

[0025] In addition, it has the function to perform an approach to read such a two 
dimensional code, as a program started by the digital circuit and computer system side. 
When realizing by the program, it can memorize to the storage which can machine read a 
floppy disk, a magneto-optic disk, CD-ROM, a hard disk, etc., and can use by loading to a 
computer system and starting if needed. In addition, said program is memorized by using 
ROM and backup RAM as the storage in which machine reading is possible, and this ROM 
or Backup RAM may be incorporated and used for a computer system. 
[0026] 

[Embodiment of the Invention] 

The outline configuration of the two dimensional code reader 2 with which invention 
mentioned above was applied to the block diagram of [gestalt 1 of operation] drawing 1 is 
shown. 

[0027] the two dimensional code reader 2 - CCD4, the binary-ized circuit 6, an image 
memory 8, the clock signal output circuit 14, a address generation circuit 16, the change 
inspection appearance circuit 18, and a ratio - it consists of a detector 20, address storage 
memory 22, and a control circuit 28. A control circuit 28 is constituted as a computer system 
equipped with CPU, ROM, RAM, I/O, etc., performs two dimensional code reading 
processing mentioned later according to the program memorized by ROM, and is controlling 
each configuration of the two dimensional code reader 2. 

[0028] Here, the schematic diagram of an example of a two dimensional code with which 
invention which is detected with the two dimensional code reader 2, and which was 
mentioned above was applied is shown in drawing 2 . This two dimensional code 52 is 
printed on the white pasteboard 53, and consists of three symbols 54A, 54B, and 54C for 
positioning, a data area 56, and six auxiliary symbols 60A, 60B, 60C, 60D, 60E, and 60F. 
Size of these whole is made into the shape of a square of 41 eel x41 cel. Each eel is chosen 
from two kinds of optically different eels, and is distinguished and expressed with white (**) 
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and black (dark) on drawing and explanation. In addition, in drawing 2 , the monochrome 
pattern of the data cell of a data area 56 is omitted for convenience. It seems that the actual 
two dimensional code 52 is shown in drawing 3 as an example. 

[0029] Three symbols 54A, 54B, and 54C for positioning are arranged three of four top -most 
vertices of a two dimensional code 52. Light-and-darkness arrangement of the eel of these 
symbols 54A, 54B, and 54C for positioning is a pattern with which reduced frame-like 
square 55b which becomes a part for the core in frame-like square 55a which consists of 
Kurobe of 1 cell size from the white section of 1 cell size is formed, and square 55c of the 
magnitude of 3 eel x3 eel which becomes a part for the core of that inside from Kurobe is 
formed, as shown in drawing 4 (A). 

[0030] Moreover, six auxiliary symbols 60A-60F The inside of nine rectangle fields Rl, R2, 
R3, R4, R5, R6, R7, R8, and R9 assumed in dividing and dividing a eel on the boundaries LI, 
L2, L3, and L4 which met the sides SI, S2, and S3 of a two dimensional code 52 in every 
direction, and either of the S4 in the inside of a two dimensional code 52 as shown in 
drawing 6 , It is arranged to six rectangle fields [ one ] R2, R4, R5, R6, R8, and R9 each to 
which the symbols 54A, 54B, and 54C for positioning do not exist. 

[0031] Light-and-darkness arrangement of the eel of these auxiliary symbols 60A-60F is a 
pattern with which reduced frame -like square 61b which becomes a part for the core in 
frame-like square 61a which consists of Kurobe of 1 cell size from the white section of 1 cell 
size is formed, and square 61c which becomes a part for the core of the inside from Kurobe of 
one eel is formed, as shown in drawing 4 (C). 

[0032] In addition, the size of the rectangle fields R1-R9 is set up almost identically. For 
example, for width 14 eel x length 14 eel and the rectangle fields R3 and R6, width 13 eel x 
length 14 eel and the rectangle fields R7 and R8 are [ the rectangle fields Rl, R2, R4, and R5 
/ width 14 eel x length 13 eel and the rectangle field R9 ] width 13 eel x length 13 eels. 
[0033] A control circuit 28 performs reading control which is described below. Directions of a 
control circuit 28 first detect the two-dimensional image of the location through which a two K 
dimensional code 52 passes by CCD4 as a two-dimensional image detection means. CCD4 
will output two-dimensional image data by the signal which consists of level of a multistage 
story as shown in drawing 5 (a), if a two-dimensional image is detected. The binary-ized 
circuit 6 makes this two-dimensional image data binary with the threshold to which it was 
directed from the control circuit 28, and it is changed into the signal which consists of two 
level of 1 (yes)/0 (low) as shown in drawing 5 (b). 

[0034] On the other hand, according to the synchronization pulse outputted from CCD4, a 
clock pulse finer enough than the pulse of the two-dimensional image data to which the clock 
signal output circuit 14 is outputted from CCD4 is outputted. A address generation circuit 
16 counts this clock pulse, and generates the address to an image memory 8. The 
two-dimensional image data made binary is written in by 8 bitwises for every address of 
this. 

[0035] "1" to "0" - changeful - it is - the time of the change to "1" from "0" - the change 
inspection appearance circuit 18 - a ratio - a pulse signal is outputted to a detector 20. [ in / 
on the other hand / the signal from the binary-ized circuit 6 ] a ratio ■- a detector 20 finds the 
die length which the die length which ** in a two-dimensional image (l) follows, and dark (0) . 
follow by counting the clock pulse outputted from the clock signal output circuit 14 by the 
next pulse signal input from the pulse signal input from the change inspection appearance 
circuit 18. From the ratio of this die length, the pattern applicable to the symbols 54A, 54B, 
and 54C for positioning of a two dimensional code 52 is detected. 

[0036] As shown in drawing 4 (A), the light-and-darkness pattern in the scanning line (a) of 
CCD4 of the symbols 54A, 54B, and 54C for positioning which crosses a core at a typical 
include angle mostly, (b), and (c) has structure which has the same hght-and-darkness 
component ratio altogether, as shown in drawing 4 (B). That is, the light-and-darkness 
component ratio of each scanning line (a) which crosses the core of the symbols 54A, 54B, 
and 54C for positioning, (b), and (c) is daxk-**-dark-**-dark =i:L3:i*l. Of course, also in the 
scanning line of the middle include angle of the scanning line (a), (b), and (c), a ratio is 
i:i:3:i:i. Moreover, though the graphic form of drawing 4 (A) saw from the CCD4 side and is 



8/15 



arranged in the slanting field, the light-and-darkness component ratio of said scanning line 
(a), (b), and (c) maintains dark:**:dark:**:dark =1:1:3=1:1. In addition, drawing 4 (B) 
corresponds to the signal made binary from the binairy-ized circuit 6. 
[0037] this - a ratio - a detector 20 - this "1:1:3:1:1" " when a hght-and-darkness 
component ratio is detected and detected, the address of the image memory 8 generated in 
the address generation circuit 16 at that timing is memorized in the address storage 
memory 22. Therefore, if CCD4 detects the two-dimensional image data for one frame, the 
two-dimensional image data made binary is memorized, and the address of the symbols 54A, 
54B, and 54C for positioning to have been detected is memorized by the address storage 
memory 22 in the image memory 8. An example of the two-dimensional image data made 
binary is shown in drawing 9 . 

[0038] In addition, if the image for one frame of the first two-dimensional image is obtained, 
a control circuit 28 performs two dimensional code reading processing later mentioned based 
on the data of an image memory 8 and the address storage memory 22 and this processing 
ends it, a control circuit 28 will direct detection of the two-dimensional image of one frame 
as follows to CCD4 continuously. Therefore, from CCD4, again, a two-dimensional image is 
outputted to the binary-ized circuit 6, and processing which was mentioned above is 
repeated. 

[0039] Next, after the image and the address of the symbols 54A, 54B, and 54C for 
positioning of the two dimensional code 52 for one frame are memorized by an image 
memory 8 and the address storage memory 22, respectively, a control circuit 28 performs two 
dimensional code reading processing. This two dimensional code reading processing is 
shown in the flow chart of drawing 7 . In addition, as the image was shown in drawing 9 , 
data with distortion shall be obtained. 

[0040] Initiation of processing performs detection processing of the symbols 54A, 54B, and 
54C for positioning first (S100). In this processing, it accesses to an image memory 8 and the 
address storage'memory 22, and decision whether the symbols 54A, 54B, and 54C for 
positioning exist in three suitable locations from that content of storage, the exact 
configuration on the image of the symbols 54A, 54B, and 54C for positioning, and a center 
position are determined. 

[0041] This processing is judged referring to that address value and image of an image 
memory 8 for whether the address of the detected symbols 54A, 54B, and 54C for positioning 
is first divided into the address storage memory 22 by three groups in location. 
Furthermore, it judges whether it is in the arrangement condition which exists in three 
top-most vertices as the configuration and center position of each symbols 54A, 54B, and 
54C for positioning are determined from l(white)/0 (black) of the patterns of the image of an 
image memory 8 and the three showed them to drawing 2 . 

[0042] Next, if it is not judged and (S110) detected whether three suitable symbols 54A, 54B, 
and 54C for positioning were detected at step S100 (it is "NO" at S110), it directs detection of 
the following image to CCD4 (S180), and ends processing. 

[0043] Detection of three suitable symbols 54A, 54B, and 54C for positioning judges whether 
it is the two dimensional code 52 new next (S120). (it is "YES" at S110) This processing is for 
preventing decoding as another two dimensional code, when still continued by detecting [ 
CCD4 ] the two dimensional code 52 detected before last time, for example, " last time '-- or 
-■ predetermined " a count - a front - a book - processing - being suitable " three - a ** - 
positioning - ** - a symbol -- 54 -- A " 54 - B " 54 " C - detecting - having " further - the 
- a code - the content -- already - suitable - reading " having " **** a case - **** 
being the same " a two dimensional code 52 - detecting - **** - a thing - ****** - (-- S - 
120 - "- NO - " -) -- a degree - an image - detection - CCD4 - directing (S180) - 
processing — ending 

[0044] If it judges with it being the new two dimensional code 52 (it is ,f YES" at S120), 
according to the configuration of the symbols 54A, 54B, and 54C for positioning, the 
configuration and center position of each eel which constitute each symbols 54A, 54B, and 
54C for positioning will be calculated next (S12l). 

[0045] First namely, about the symbols 54A, 54B, and 54C for positioning As shown in 
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drawing 8 , the width of face of a part for one eel and white frame-like square 55b Apart for 
one eel, [ the width of face of black frame-like square 55a ] and since the width of face of 
black square 55c is a configuration for three eels, from each symbols 54A and 54B for 
positioning in an image memory 8, and the height Ly and width of face Lx of whole 54C Like 
a degree type, the height Wy of the eel in the location of each symbols 54A, 54B, and 54C for 
positioning and three value each of width of face Wx, i.e., the configurations of a eel, are 
acquired by dividing the height Ly and width of face Lx by 7, respectively. 
[0046] 

[Equation l] 



[0047] Next, based on the height Wy and width of face Wx of a eel in each symbols 54A, 54B, 
and 54C for positioning called for by doing in this way, each eel location in each symbols 54A, 
54B, and 54C for positioning is determined, namely, first from the appearance of the symbols 
54A, 54B, and 54C for positioning, the height Wy of a eel, and width of face Wx having 
become clear By asking for the height of the one half of a eel, and the location inside [ 
width-of-face part ] half from the edge of the symbols 54A, 54B, and 54C for positioning The 
center position of each four top most- vertices eels al, a2, a3, a4, bl, b2, b3, b4, dl, d2, d3, 
and d4 each of frame-like square 55a of the black of three symbols 54A, 54B, and 54C for 
positioning is determined ( drawing 9 ). 

[0048] And the center position of each eel from the top -most -vertices eel a2 to the 

top -most-vertices eel a4 is determined about symbol 54for positioning A by dividing the 

distance of the center position of the top-most-vertices eel a2 and the top -most- vertices eel a4 

into six equally. Furthermore, the center position of each eel from the top-most-vertices eel 

a3 to the top-most-vertices eel a4 is determined by dividing the distance of the center 

position of the top-most-vertices eel a3 and the top-most- vertices eel a4 into six equally. The 

center position of each eel between the top -most- vertices eel b2 and the top-most-vertices eel 

b4, the center position of each eel between the top -most- vertices eel b3 and the 

top -most-vertices eel b4, the center position of each eel between the top -most- vertices eel d2 

and the top-most-vertices cel d4, and the center position of each eel between the 

top most- vertices eel d'3 and the top-most-vertices eel d4 are similarly detected about other 

symbols 54B and 54C for positioning. 

[0049] Next, based on the configuration and center position of a eel which constitute the 
symbols 54A, 54B, and 54C for positioning which have obtained the center position of the 
auxiliary symbols 60A-60F arranged to the symbols 54A, 54B, and 54C for positioning at the 
position like the above-mentioned, it asks by count, an image is scrutinized further around a 
count location, and a configuration and a location are determined as accuracy (S122). 
[0050] From the lower right angle of the black frame-like square 55a of the outside of upper 
left symbol 54Afor positioning in drawing 9 , upwards For example, the center position 71 of 
the 2nd eel, The straight line which connects the center position 72 of the 2nd eel upwards 
from the lower left angle of the black frame-like square 55a of upper right symbol 54B for 
positioning is equalized 1/28. The location moved in the center position 72 direction 15 eels 
from the center position 71 is assumed to be the center position 73 of auxiliary symbol 60A 
supposing the die length of the longitudinal direction of one cel. It is made the same. To the 
left from the lower right angle of the black frame-like square 55a of upper left symbol 54A 
for positioning The center position 74 of the 2nd eel, The straight line which connects the 
center position 75 of the 2nd eel to the left from the upper right corner of the black 
frame-like square 55a of lower left symbol 54C for positioning is equalized 1/28. The location 
moved in the center position 75 direction 15 eels from the center position 74 is assumed to be 
the center position 76 of auxiliary symbol 60B supposing the die length of the lengthwise 
direction of one cel. 

[0051] In this way, the image of the center position [ of assumed auxiliary symbol 60A] 73 
and center position of auxiliary symbol 60B 76 circumference is scrutinized, the pattern of 
the configuration shown in drawing 4 (C) is found, and the exact configuration of each 
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auxiliary symbols 60A and 60B and the exact center positions 73 and 76 are detected from 
the pattern. 

[0052] In addition, as shown in drawing 4 (D), the property in which the light-and-darkness 
component ratio of each straight line (a) which crosses the core of the auxiliary symbols 
60A-60F, (b), and (c) is set to dark:**:dark:**:dark =i:i:i:i:i is the same as the symbols 54A, 
54B, and 54C for positioning intrinsically shown in drawing 4 (A) and (B). 
[0053] A straight line to parallel from the center position 73 for which accuracy was asked at 
the straight line which connects said center position 74 in upper left symbol 54A for 
positioning, and said center position 75 in lower left symbol 54C for positioning Next, a 
stretch, A straight line to parallel from the center position 76 for which accuracy was asked 
at the straight line which connects said center position 71 in upper left symbol 54Afor 
positioning, and said center position 72 in upper right symbol 54B for positioning 
Furthermore, a stretch, The intersection is assumed to be the center position 85 of auxiliary 
symbol 60C of the center of a two dimensional code 52. And the image of the center position 
85 circumference of auxiliary symbol 60C is scrutinized, and an exact configuration and the 
exact center position 85 are detected. 

[0054] A straight line to parallel from the center position 85 for which accuracy was asked at 
the straight line which connects said center position 71 in upper left symbol 54A for 
positioning, and said center position 72 in upper right symbol 54B for positioning Next, a 
stretch, furthermore, from said center position 78 in upper right symbol 54B for positioning 
To parallel, a straight line is assumed to be a stretch and the intersection is assumed to be 
the center position 83 of auxiliary symbol 60D of the center of right-hand side of a two 
dimensional code 52 at the straight line which connects said center position 74 in upper left 
symbol 54A for positioning, and said center position 75 in lower left symbol 54C for 
positioning: And the image of the center position 83 circumference of auxiliary symbol 60D is 
scrutinized, and an exact configuration and the exact center position 83 are detected.. 
[0055] A straight line to parallel from the center position 85 for which accuracy was asked at 
the straight line which connects said center position 74 in upper left symbol 54A for 
positioning, and said center position 75 in lower left symbol 54C for positioning Next, a 
stretch, furthermore, from said center position 77 in lower left symbol 54C for positioning To 
parallel, a straight line is assumed to be a stretch and the intersection is assumed to be the 
center position 84 of auxiliary symbol 60E of the center of the bottom of a two dimensional 
code 52 at the straight line which connects said center position 71 in upper left symbol 54A 
for positioning, and said center position 72 in upper right symbol 54B for positioning. And 
the image of the center position 84 circumference of auxiliary symbol 60E is scrutinized, and 
an exact configuration and the exact center position 84 are detected. 

[0056] A straight line to parallel from the center position 83 for which accuracy was asked at 
the straight line which connects said center position 74 in upper left symbol 54A for 
positioning, and said center position 75 in lower left symbol 54C for positioning Next, a 
stretch, A straight line to parallel from the center position 84 for which accuracy was asked 
at the straight line which connects said center position 71 in upper left symbol 54A for 
positioning, and said center position 72 in upper right symbol 54B for positioning 
Furthermore, a stretch, The intersection is assumed to be the center position 81 of auxiliary 
symbol 60F at the lower right of a two dimensional code 52. And the image of the center 
position 81 circumference of auxiliary symbol 60F is scrutinized, and an exact configuration 
and the exact center position 81 are detected. 

[0057] And the configuration and center position of each eel which constitute each auxiliary 
symbols 60A-60F are similarly determined that each symbols 54A, 54B, and 54C for 
positioning performed to accuracy at step S 121 to each auxiliary symbols 60A-60F as which 
the configuration and the exact center position were determined in this way (S125). 
[0058] next, rectangle field Rl* which mentioned above the center position of other eels, i.e., 
the data cell in a data area 56, based on the data of the symbols 54A, 54B, and 54C for 
positioning obtained like ****, and the auxiliary symbols 60A-60F - it determines for every 
R9(S140). 

[0059] That is, about the rectangle field Rl, according to the center position of the eel which 
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constitutes symbol 54A for positioning, a configuration, and the array direction of a eel, it is 
dividing the inside of the rectangle field Rl per eel, and xy coordinate location of all the 
data-cell center positions in the rectangle field Rl is determined. Based on symbol 54B for 
positioning, as for the rectangle field R3, the rectangle field R7 determines xy coordinate 
location of the rectangle field R3 and all the data-cell center positions in R7 similarly based 
on symbol 54C for positioning. 

[0060] About the rectangle fields R2, R4, R5, R6, R8, and R9 According to the center position 
of the eel which constitutes the auxiliary symbols 60A, 60B, 60C, 60D, 60E, and 60F 
arranged at each, a configuration, and the array direction of a eel Similarly, xy coordinate 
location of the rectangle fields R2, R4, R5, R6, and R8 and all the data-cell center positions 
in R9 is determined. 

[0061] And binary is read in the pixel of the center position of all data cells, the class of each 
eel is determined, and the content of a code is acquired (S142). In this way, the information 
which the two dimensional code 52 expresses is acquired. Next, it is judged whether it is a 
thing with this normal content of a code (S160). For example, it is judged by whether it is in 
agreement with the data for a check with which the result of having calculated whether the 
number of eels of white and black being the specific number decided beforehand and the 
data expressed by the predetermined count approach is displayed on the predetermined 
range in a two dimensional code 52 whether the code is read normally. 

[0062] If it is not a normal code (it is "NO" at S160), detection of the following image will be 
directed to CCD4 (S 180), and processing will be ended. If it is a normal code (it is "YES" at 
S160), processing which performs processing corresponding to the content of a code in 
memorizing the content of a code in specific memory **** [ 7 and ], or outputs the directions 
corresponding to the content of a code will be performed (S170). [ outputting the content of a 
code to other equipments, such as a host computer, ] 

[0063] And for reading of the following new two dimensional code, detection of an image is 
directed to CCD4 (S180), and processing is ended. As the gestalt 1 of this operation was 
mentioned above, in each rectangle fields R1-R9, the location of a data cell is determined 
based on the center position of the eel of the symbols 54A, 54B, and 54C for positioning 
arranged in the rectangle field Rl - R9, or the auxiliary symbols 60A-60F, the eel 
configuration, and the eel array, for this reason — even if distortion exists in the reading 
image of a two dimensional code 52 - rectangle field Rl- the distortion for every R9 Since it 
has appeared in the center position of the eel of the symbols 54A; 54B, and 54C for 
positioning arranged to the rectangle fields R1-R9, or the auxiliary symbols 60A-60F, the eel 
configuration, and the eel array Distortion of an image can be reflected in fixing of a data 
cell, the center position of a data cell can be determined as accuracy, and the code with which 
a two dimensional code 52 expresses can be read to accuracy. 

[0064] the gestalt 1 of this operation — setting - CCD4, the binary-ized circuit 6, the clock 
signal output circuit 14, and timing - a address generation circuit 16, the change inspection 
appearance circuit 18, and a ratio - the processing which a detector 20 performs, and step 
S100 which a control circuit 28 performs correspond to two dimensional code positioning 
processing, steps S121 and S122 correspond to auxiliary symbol positioning processing, 
steps S125 and S140 correspond to eel positioning processing, and step S142 corresponds to 
decoding. 

[0065] In step S140 of the gestalt 1 of the operation which carried out the [gestalt 2 of 
operation] above-mentioned As shown in drawing 6 , in nine rectangle fields R1-R9, it is 
based on the symbols 54A, 54B, and 54C for positioning or the auxiliary symbols 60A-60F 
which are arranged, respectively. As opposed to having determined the center position of 
each data cell in the rectangle field Rl - R9 with the gestalt 2 of this operation As shown in 
drawing 10 , based on the symbols 54A, 54B, and 54C for positioning, or the distance and the 
direction of [ between auxiliary symbol 60A - 60F ], it differs in that the center position of the 
data cell which exists in between is determined. Other configurations are the same as the 
gestalt 1 of operation. 

[0066] At step S140 in the gestalt 2 of this operation For example, the straight line Dl ( 
drawing 10 ) which connects the center position 71 of the 2nd eel, and the center position 73 



12/15 



of auxiliary symbol 60A upwards from the lower right angle of the black frame-like square 
55a of the outside of symbol 54A for positioning of the upper left shown in drawing 9 the 
location [ it asks for the location uniformly divided with the number of eels (here 15 eels) 
which exists between a center position 71 and a center position 73, and ] on a straight line 
Dl - undecided — xy coordinate location of the eel of a law is determined. Similarly the 
straight line D2 which connects the center position 72 of the 2nd eel, and the center position 

73 of auxiliary symbol 60A upwards from t the lower left angle of the black frame-like square 
55a of upper right symbol 54B for positioning the location [ it asks for the location uniformly 
divided with the number of eels (here 13 eels) which exists between a center position 72 and 
a center position 73, and ] on a straight line D2 - undecided - xy coordinate location of the 
eel of a law is determined, xy coordinate location of the eel of a law is determined, the 
location [ it divides uniformly hereafter with the number of eels (here 16 eels) which exists 
about a straight line D3 between the center position 76 of auxiliary symbol 60B, and the 
center position 85 of auxiliary symbol 60C, and ] on a straight line D3 - undecided xy 
coordinate location of the eel of a law is determined, the location [ it divides uniformly with 
the number of eels (here 16 eels) which exists about a straight line D4 between the center 
position 85 of auxiliary symbol 60C, and the center position 83 of auxiliary symbol 60D, and 
] on a straight line D4 - undecided — About a straight line D5, between the center position 
77 of the eel of the center of the right-hand side of the black frame-like square 55a of symbol 
54C for positioning, and the center position 84 of auxiliary symbol 60E xy coordinate 
location of the eel of a law is determined, the location [ it divides uniformly with the existing 
number of eels (here 15 eels), and ] on a straight line D5 - undecided - xy coordinate 
location of the eel of a law is determined, the location [ it divides uniformly with the number 
of eels (here 16 eels) which exists about a straight line D6 between the center position 84 of 
auxiliary symbol 60E, and the center position 81 of auxiliary symbol 60F, and ] on a straight 
line D6 - undecided - About a straight line D7, from the lower right angle of the black 
frame-like square 55a of symbol 54Afor positioning, to the left between the center position 

74 of the 2nd eel, and the center position 76 of auxiliary symbol 60B xy coordinate location of 
the eel of a law is determined, the location [ it divides uniformly with the existing number of 
eels (here 15 eels), and ] on a straight line D7 - undecided - About a straight line D8, from 
the center position 76 of auxiliary symbol 60B, and the upper right corner of the black 
frame-like square 55a of symbol 54C for positioning, to the left between the center positions 

75 of the 2nd eel xy coordinate location of the eel of a law is determined, the location [ it 
divides uniformly with the existing number of eels (here 13 eels), and ] on a straight line D8 

undecided xy coordinate location of the eel of a law is determined, the location [ it divides 
uniformly with the number of eels (here 16 eels) which exists about a straight line D9 
between the center position 73 of auxiliary symbol 60A, and the center position 85 of 
auxiliary symbol 60C, and ] on a straight line D9 - undecided xy coordinate location of the 
eel of a law is determined, the location [ it divides uniformly with the number of eels (here 16 
eels) which exists about a straight line D10 between the center position 85 of auxiliary 
symbol 60C, and the center position 84 of auxiliary symbol 60E, and ] on a straight line D10 
-- undecided " About a straight line Dll, between the center position 78 of the eel of the 
center of the lower side of black frame-like square 55a of symbol 54B for positioning, and the 
center position 83 of auxiliary symbol 60D xy coordinate location of the eel of a law is 
determined, the location [ it divides uniformly with the existing number of eels (here 15 
eels), and ] on a straight line Dll — undecided - the location [ it divides uniformly with the 
number of eels (here 16 eels) which exists about a straight line D12 between the center 
position 83 of auxiliary symbol 60D, and the center position 81 of auxiliary symbol 60F, and ] 
on a straight line D12 undecided - xy coordinate location of the eel of a law is determined. 
[0067] And the field surrounded by straight lines Dl, D7, D3, and D9 makes [ the center 
position of the eels of the same train on straight lines D / Dl and / 3 ] the intersection of 
epilogues and these straight lines the center position of a data cell for the center position of 
the eels of the same line on an epilogue and straight lines D [ D7 and ] 9 in a straight line. 
The center position of a data cell is similarly determined about the field surrounded by 
straight lines D2, D9, D4, and Dll, the field surrounded by straight lines D3, D8, D5, and 
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D10, and the field surrounded by straight lines D4, DlO, D6, and D12. 
[0068] Moreover, about the data cell of the outside of straight lines Dl and D7, a center 
position is determined by carrying out extrapolation processing based on the array direction 
of the eel of a field and spacing (the configuration of a eel being sufficient) of a eel which were 
surrounded by straight lines Dl, D7, D3, and D9 from the field surrounded by straight lines 
Dl, D7, D3, and D9. The same is said of the data cell of the outside of straight lines D2 and 
Dll, the data cell of the outside of straight lines D8 and D5, and the data cell of the outside 
of straight lines D6 and D 12. 

[0069] With the gestalt 2 of this operation, the location of the adjoining symbols 54A-54C 
and the data cell which exists between 60A-60F is detected based on the adjoining symbols 
54A-54C, the distance between 60A-60F, and a direction. Since it is reflected in the distance 
and the direction of [ between Symbols 54A-54C and 60A - 60F ], if this distance is reflected 
in positioning, distortion of the image of a two dimensional code 52 will be reflected also in 
positioning of a data cell, and positioning on the image of a data cell will be made as for the 
distortion of the image of a two dimensional code 52 as shown in drawing 14 to accuracy. 
[0070] Although the number of the eels which exist between Symbols 54A-54C and 60A - 60F 
had determined the location of each eel with the gestalt 2 of this operation by dividing 
uniformly the distance between Symbols 54A-54C and 60A - 60F So that near may be carried 
out to the magnitude of the eel called for from the configuration of this symbol by one symbol 
side in addition to this and near may be carried out to the magnitude called for as this 
symbol in the symbol side of another side Distance can be divided per eel, the center position 
of a data cell may be determined, and distortion distribution of the image in a two 
dimensional code 52 can be made to reflect in a precision further. 

[0071] [Others] With the gestalt of said the operation of each, the symbols 54A-54C for 
positioning with the square of a duplex the frequency component ratio which crosses a core - 
black- white- - black- -- white-, although it expressed with the graphic form of black 
=l-l-3-l-l and the auxiliary symbols 60 A- 60F were expressed with the graphic form of small 
resemblance of size rather than the symbols 54A-54C for positioning Even if circular like 
drawing 11 (a), it may be good, and a hexagon may be used like drawing 11 (b), and other 
regular polygons are sufficient. Namely, what is necessary is just to form in the form where 
the graphic forms of an analog overlap concentrically. Furthermore, the frequency 
component ratio which crosses a core is good as for how many [-fold ] in a graphic form, as it 
is shown in drawing 11 (c) at all include angles, if the same. Furthermore, a rectangle is 
sufficient although the square showed the appearance of a two dimensional code 52 with the 
gestalt of said the operation of each. 

[0072] In addition, arrangement spacing of the symbol for positioning or an auxiliary symbol 
has about 10 to 50 desirable times of the magnitude of the ease of detecting of a symbol, 
extent of reflection of distortion, and the point of reservation of the required amount of data 
to a cel. Moreover, when especially the number of arrangement of an auxiliary symbol has a 
small two dimensional code 52, it is few, for example, it is one, and if a two dimensional code 
52 becomes large, it will correspond and the number of arrangement of an auxiliary symbol 
will also be made to increase. 

[0073] Moreover, although the symbols 54A-54C for positioning are arranged with the 
gestalt of said the operation of each three of four top-most vertices of a two dimensional code 
52, arrangement within a two dimensional code 52 is arbitrary. Moreover, four or more 
symbols for positioning may be prepared in one two dimensional code 52. 
[0074] Moreover, ****** [ the number of the symbols for positioning / two ]. In this case, if 
the symbol for positioning is arranged on two diagonal top "most vertices, it will opt for 
arrangement of a two dimensional code 52. Moreover, also when the symbol for positioning 
has been arranged two top -most vertices other than a vertical angle, or in addition to 
top-most vertices, arrangement of a data area 56 can be detected by detecting the pattern of 
an auxiliary symbol. Thus, if detection of the pattern of an auxiliary symbol is used, one is 
sufficient, for example, one symbol for positioning exists in the core of a two dimensional 
code 52, the auxiliary symbol may be made to be arranged to the perimeter, and even if the 
symbol for positioning arranges the symbol for positioning in which location in a two 
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dimensional code 52, it can ask for the location of a data cell. 

[0075] With the gestalt 1 of said operation, although the rectangle fields R1-R9 were the 
rectangles near a square or a square, a rectangle is sufficient as them and a triangle or a 
hexagon also divides them suitably if needed. Moreover, plural is sufficient although 
Symbols 54A-54C, and 60A-60F were one in each rectangle field Rl - R9. 
[0076] Although Symbols 54A-54C and 60A - 60F comrades which adjoin in the sides Si, S2, 
and S3 of a two dimensional code 52 in every direction and the direction in alignment with 
S4 the adjoining symbols 54A-54C and among 60A-60F were connected in a straight line and 
processed with the gestalt 2 of said operation Without meeting the sides SI, S2, and S3 in 
every direction and S4, Symbols 54A-54C and 60A - 60F comrades which exist aslant may be 
connected in a straight line, and may be processed. Moreover, Symbols 54A-54C and 60A - 
60F comrades which adjoin in the sides SI, S2, and S3 in every direction and the direction in 
alignment with S4, and Symbols 54A-54C and 60A - 60F comrades which exist aslant may 
be connected in a straight line, and may be processed. 

[0077] moreover - the gestalt of said operation the symbols 54A-54C for positioning - a 
ratio " although the detector 20 detected in hard and being detected in software about the 
auxiliary symbols 60A-60F - the auxiliary symbols 60A-60F - a ratio - a detector may be 
prepared, you may detect in hard and processing becomes still quicker. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] It is a block diagram showing the outline configuration of the two dimensional 
code reader in the gestalten 1 and 2 of operation. 

[Drawing 2] It is the outline configuration explanatory view of the two dimensional code in 
the gestalten 1 and 2 of operation. 

[Drawing 3] It is the detail configuration explanatory view of the two dimensional code in 
the gestalten 1 and 2 of operation. 

[Drawing 4] It is the explanatory view of the light- and -darkness detection at the time of 
scanning the symbol for positioning and auxiliary symbol in gestalten 1 and 2 of operation. 
[Drawing 5] It is the explanatory view of the output signal of the CCD and the binary-ized 
circuit in the gestalten 1 and 2 of operation. 

[Drawing 61 It is the arrangement explanatory view of the rectangle field in the gestalt 1 of 
operation. 

[Drawing 7] It is the flow chart of the two dimensional code reading processing in the gestalt 

1 of operation. 

[Drawing 8] It is an explanatory view in the case of asking for the size of a eel from the 
symbol for positioning in the gestalten 1 and 2 of operation. 

[Drawing 9] It is the explanatory view of the two dimensional code image processed in the 
gestalten 1 and 2 of operation. 

[Drawing 10] It is the arrangement explanatory view of the contiguity symbol in the gestalt 

2 of operation. 

[Drawing ll] It is the explanatory view showing the example of other configurations of the 
symbol for positioning. 

[Drawing 12] It is the explanatory view of the conventional bar code and a two dimensional 
code. 

[Drawing 13] It is the outline configuration explanatory view of the conventional two 
dimensional code. 

[Drawing 14] It is the explanatory view of the distortion condition of a two dimensional code. 
[Description of Notations] 

2 - Two dimensional code reader 4 - CCD 6 -- Binary-ized circuit 
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8 - Image memory 14 - Clock signal output circuit 

16 " Address generation circuit 18 " Change inspection appearance circuit 20 Ratio 
detector 

22 - Address storage memory 28 -~ Control circuit 52 - Two dimensional code 

54A, 54B, 54C — Symbol for positioning 56 - Data area 

60A, 60B, 60C, 60D, 60E, 60F - Auxiliary symbol 

D1,D2,D3,D4,D5,D6,D7, 

D8, D9, D10, Dll, D12 - Straight line 

LI, L2, L3, L4 - Boundary 

Rl, R2, R3, R4, R5, R6, R7, R8, R9 - Rectangle field 



